Immobilization of rat lung soluble guanylate cyclase on alkyl-agarose gels.
The soluble guanylate cyclase from rat lung was immobilized by absorption rather than covalent attachment on hexyl-, octyl-, or decyl-agarose. The enzyme retained activity after being bound to these matrices and could be compared to the soluble, mobile form of the enzyme. Compared to the soluble enzyme, the immobilized guanylate cyclase had a lower apparent maximal velocity and a higher apparent Km for MeGTP in the presence of Mg2+, Ca2+, or Mn2+. The apparent maximum velocity was reduced to the same extent by hexyl-, octyl-, or decyl-agarose, but the reduction in activity was greater with Mg2+ than with Ca2+ or Mn2+. Both the soluble and immobilized guanylate cyclase displayed concave downward patterns on double reciprocal polots as a function of Mn2+, and Ca2+ caused apparent activation of either form of the enzyme. MnATP appeared to be a linear competitive inhibitor with respect to MnGTP for both forms of the enzymes but the ki was 3 micron for the soluble form and 30 micron for the immobilized form. These results demonstrate that the soluble form of guanylate cyclase from rat lung retains many of its basic properties after being immobilized on a hydrophobic matrix; however, rather pronounced decreases in the maximum velocity and increases in the apparent Michaelis constant for MeGTP, particularly for MgGTP, are observed upon immobilization.